Cdc2-like kinase 2 (Clk2) promotes early neural development in Xenopus embryos.
Neural induction and patterning in vertebrates are regulated during early development by several morphogens, such as bone morphogenetic proteins (BMPs) and fibroblast growth factors (FGFs). Ventral ectoderm differentiates into epidermis in response to BMPs, whereas BMP signaling is tightly inhibited in the dorsal ectoderm which develops into neural tissues. Here, we show that Cdc2-like kinase 2 (Clk2) promotes early neural development and inhibits epidermis differentiation in Xenopus embryos. clk2 is specifically expressed in neural tissues along the anterior-posterior axis during early Xenopus embryogenesis. When overexpressed in ectodermal explants, Clk2 induces the expression of both anterior and posterior neural marker genes. In agreement with this observation, overexpression of Clk2 in whole embryos expands the neural plate at the expense of epidermal ectoderm. Interestingly, the neural-inducing activity of Clk2 is increased following BMP inhibition and activation of the FGF signaling pathway in ectodermal explants. Clk2 also downregulates the level of p-Smad1/5/8 in cooperation with BMP inhibition, in addition to increasing the level of activated MAPK together with FGF. These results suggest that Clk2 plays a role in early neural development of Xenopus possibly via modulation of morphogen signals such as the BMP and FGF pathways.